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ABOUT THIS REPORT
Climate change is affecting agriculture more 
than any other sector. Increased frequency 
and severity of drought, flood, heat, and 
unseasonable rainfall heavily impact rainfed 
agriculture, ultimately resulting in production 
losses. In that context, The Alliance of Bioversity 
International and the International Center for 
Tropical Agriculture (CIAT) through its climate 
action lever, are developing climate risk profiles 
for agricultural value chains in developing 
countries at the national and subnational level. 
These profiles build on past work conducted 
by CIAT and the CGIAR Research Program on 
Climate Change, Agriculture and Food Security 
(CCAFS)in collaboration with the World Bank and 
other partners, including FAO, USAID, DFID1.
The present report aims to provide a climate 
and vulnerability analysis of the Green 
Innovation Centres (GIC) target commodity 
value chains. Herein we identify climate 
change- related vulnerabilities, hazards, and 
opportunities for adaptation to the same. 
Ultimately, our goal is to foster awareness of 
risks and adaptation priorities in the selected 
value chains and inform climate investments 
and planning through the recommendations on 
priority innovations to manage climate risks.
1 https://ccafs.cgiar.org/publications/csa-country-profiles
The report begins with an extensive 
literature reviews of the selected value 
chains and their key challenges and 
adaptation strategies. Climate hazards and 
crop suitability modelling offer insights into 
potential future scenarios under climate change. 
These results inform potential adaptation 
approaches, which are prioritized by in-country 
experts and stakeholders through an online 
survey. The top-rated adaptation priorities 
undergo a cost-benefit analysis. Finally, the 
results are peer-reviewed by the GIC country 
office and the Alliance scientific staff.  
Highlights
» Vietnam has enjoyed drastic economic growth and concomitant improvements in 
living standards over the last several decades. (Chapter 2, pg.10)
» A long and underdeveloped rice value chain is one of the reasons Mekong River 
Delta farmers are not gaining proportionately from high rice prices in the world 
market. (Chapter 2, pg.12)
» Unsustainably intensive farming has resulted in soil degradation, nutrient depletion, 
and high emissions, with rice production alone responsible for about 50% of the 
country’s methane emissions. (Chapter 2, pg.14)
 
» Vietnam’s climate and topography makes it among the countries most vulnerable to 
the effects of climate change. It is at particular risk of salt intrusion, floods, drought, 
and sea level rise. (Chapter 2, pg.14)
 
» High production costs threaten the comparative advantage of Vietnamese rice 
production. As a result, the government prioritizes local level labor productivity 
across the sector. (Chapter 3, pg.17)
» The Mekong River Delta (MRD) is the country’s most important rice production area 
and one of the most vulnerable regions in the country. However, climate-smart rice 
production is not widely practiced. (Chapter 5, pg.25)
 
» There is a need for Vietnam to target niche international rice marketing in order 
to continue to remain competitive in the face of shrinking domestic demand.         
(Chapter 6, pg.26)
» Conclusively the adaptation potential for the rice value chains is promising. A variety 
of effective strategies is available to improve resilience within the rice value chain in 
the MRD and Vietnam in general. (Chapter 6, pg.25-28)
The Green Innovation Centres for the 
Agriculture and Food Sector (GIC) founded 
by German Federal Ministry for Economic 
Cooperation and Development (BMZ) and 
led by the German Agency for International 
Cooperation (GIZ) in collaboration with local 
ministries and programmes, aims to promote 
agricultural innovation under the ONEWORLD 
No Hunger initiative. Through the GIC, GIZ 
aims to generate employment raise farmers’ 
income, and improve farmers’ education and 
skills by funding training in good agricultural 
practices, water management, post-harvest 
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1 . Introduction
Vietnam is ranked 6th on the 2020 global 
Climate Risk Index making it one of the 
world’s most vulnerable countries to climate 
change (GCF, 2019). Aware of the country’s 
vulnerability, the Vietnamese government has 
established action plans and climate adaptation 
strategies. For instance, the main objective of 
the National Climate Change Adaptation Plan 
(NAP) of 2021-2030 is to reduce vulnerabilities 
to climate change through enhanced adaptive 
capacity and resilience. Agriculture and rural 
development are among the sectors for 
adaptation highlighted in the NAP. Though 
climate change affects agriculture in the entire 
country, the Mekong Delta (MRD) is the most 
vulnerable. The MRD is home to over 17.8 
million people, produces in excess of 55% of 
the country’s rice, and is particularly susceptible 
to effects of climate change such as sea level 
rise, saltwater intrusion, floods, and drought. 
In addition, emerging challenges arising from 
urbanization and changes in food systems pose 
problems to the sustainability of agriculture 
and natural resources in the delta. Given its 
importance to food security and its significant 
contributions to Vietnam’s greenhouse gas 
(GHG) emissions, the MRD is an apt location 
for interventions that aim to enhance climate 
change mitigation and adaptation. 
This profile highlights adaptation and 
sustainable agriculture strategies for 
the MRD. It follows the approach of the 
Green Innovation Centers (GICs) initiative of 
the German Federal Ministry for Economic 
Cooperation and Development (BMZ). The 
BMZ has established GICs in more than 15 
countries including Vietnam; their main goal 
is to enhance farmer innovations through the 
provision of advisories, trainings, and increased 
access to credit. GICs target various points of 
the agricultural production chain such as seed 
systems, input supply chains, and farmers’ 
associations. This profile, which is based on 
a desk review, focuses on rice, because it is 
the main crop in the MRD and Vietnam in 
general (Figure 1). Rice consumes 2 to 3 times 
more water than maize or wheat, contributes 
substantial amounts of the GHG methane, and 
has other detrimental effects to the environment 
such as soil depletion, increased water 
abstraction, and pollution. 
This profile provides an overview of the 
Vietnamese economy, the rice value chain 
in the MRD, and promising adaptation 
strategies against impending climate risks. 
This climate risk profile is organized into six 
sections. The first describes the importance 
of agriculture to people’s livelihoods in the 
four departments. Section two highlights the 
policies, strategies, and programs implemented 
in the three value chains that address climate 
change, while the third section discusses the 
governance and institutional resources and 
capacity. The fourth section discusses the 
main climatic hazards affecting the three value 
chains and presents climate modeling results 
for projected climatic change-related hazards 
and crop suitability maps. Additionally, it offers 
an analysis of vulnerabilities and risks posed by 
these hazards to the respective value chains. The 
ongoing on-farm adaptation strategies adopted 
by farmers to cope with these hazards are 
discussed in the fifth section. The sixth section 
provides a synthesis and recommendations.
MEKONG 
RIVER DELTA
Figure 1. Map of the selected 
region in Vietnam
Vietnam is a South East Asian 
Country bordering China, Laos, 
Cambodia, and the Gulf of Tonkin. 
The Mekong River Delta is located 
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» The Vietnamese economy is one of the fastest growing in the world. The economic 
growth has broadly resulted in improved living standards, although poverty rates in 
some areas remain high. 
» Agricultural growth in Vietnam has led to food security and allowed the country to 
become the world’s third largest producer of rice. 
» Smallholder farmers, with average farm sizes less than 1ha, dominate agricultural 
activity in Vietnam.
Key messages
2 . Agricultural Context
2.1. Economic relevance of farming 
Reforms in the agricultural sector in 
recent decades have increased agricultural 
productivity, made Vietnam food secure. In 
addition to rice, Vietnam is a major producer 
of coffee, cashew nuts, rubber, and vegetables 
(Nguyen et al., 2017). The growth of the 
Vietnamese economy is also characterized by a 
decline in the agricultural sector’s contribution 
to the country’s GDP, dropping as low as 14% 
in 2019. However, the sector is still vital to 
Vietnam’s economic growth and food security. 
About 39% of the labor force, especially in rural 
areas, is still employed in agriculture, while 
about 7% of the total exports of the country 
are agricultural. On-farm incomes form 56% of 
the total incomes of small farmers (Schenck, 
2018). Among smallholders, monthly average 
per capita income in 2018 was about 3,873,800 
VND, an increase of about 25% from the 2016 
average (GSOV, 2018).2 Current land use also 
demonstrates the importance of the agricultural 
sector: the area under agricultural production—
currently 11.5 million ha or 42% of the country’s 
land area—is continuing to increase3. This is 
partly due to the land reforms that conferred 
2 As of January 2018, 1 USD was equivalent to 22,660.83 VND.
3 Agricultural land refers to the share of land area that is arable, under permanent crops and pastures.
4 https://theodora.com/wfbcurrent/vietnam/vietnam_geography.html
5 https://www.statista.com/statistics/444584/average-age-of-the-population-in-vietnam/
6 Youth refers to persons of ages 15-24 years. Source: https://en.wikipedia.org/wiki/Economy_of_Vietnam
more, and more flexible use rights to farmers, 
allowing them to expand their agricultural 
production.  
2.2. People and livelihoods
Vietnam covers a land area of approximately 
331,210 Km2 with a coastline extending up 
to 3,444 Km.4 The country has a population of 
about 96 million people, according to the 2019 
census (GSOV, 2019b), with rough parity of male 
and female. The population is relatively young; 
the median age is about 32.5 years5. About 65% 
of the population resides in rural areas despite a 
relatively high annual urbanization rate of 2.1%. 
About 57% of the population is in the labor force 
(i.e. the labor force comprises persons above 15 
years old).  Thirty-nine percent of the population 
is employed in agriculture, followed by 
manufacturing (21%), wholesale and retail trade 
(13%), and construction (8%). The unemployment 
rate is relatively low at 2%, although it is higher 
in urban areas (3.4%) and among youth (7%).6 
The per capita monthly income in the country 
is about 4.3 million Vietnamese Dong (VND), 
although there are regional disparities: the 
Southeast Region has the highest monthly per 
capita income of about VND 6.3 million, while 
the Central Highlands Region has the lowest per 
capita monthly income of about VND 3.1 million.7 
 
The Vietnamese economy is one of the fastest 
growing economies in South East Asia and the 
world in general. In the last 8 years, the annual 
growth of the gross domestic product (GDP) 
was over 5%, and the growth rate reached 7% in 
2018 and 2019 (GSOV, 2019a). This impressive 
growth is attributed to the Doi Moi (Renovation) 
reforms of 1986 that transitioned Vietnam 
from a centrally planned socialist economy to a 
market-oriented one (Nguyen and Grote, 2004). 
Growth was primarily stimulated by increased 
exposure to the global economy, for example 
joining the World Trade Organization (WTO) in 
2007 and signing other free trade agreements, 
and increased foreign domestic investments 
(FDI). The biggest contribution to revenues 
from exports come from the industrial sector, 
including heavy industrial products and minerals 
as well as handcraft goods. However, the 
agricultural sector has also played a major role in 
this renaissance. The leading agricultural exports 
include rice, coffee, rubber, cashews, vegetables, 
and seafood. 
Following Vietnam’s economic prosperity, 
living standards have improved greatly 
(Figure 2). For example, total expenditures 
on food declined from about 53% in 2008 to 
47% in 2018.8 Similarly, poverty rates fell from 
13.4% in 2008 to 6.8% in 2018 (GSOV, 2018).9 
However, national averages tell a different 
story than regional statistics: the northern 
midlands and mountainous areas have poverty 
levels above the national average at 16.4%. 
Despite pronounced inequalities, access to 
some amenities is almost even across regions 
and social classes. For example, about 99% of 
all households have access to electricity for 
lighting, while over 93% have access to potable 
water. Other indicators of improved living 
7 Source: https://www.gso.gov.vn/default_en.aspx?tabid=783
8 The smaller the proportion of income spent on daily life expenditure such as food, the higher the living standard.
9 Households below the poverty line.
standards include a decline in mortality rates, 
linked to improved delivery of healthcare, to 
the current rate of 6.3 deaths per 1,000 people. 
Improvements in maternal and child health care 
have similarly contributed to a decline in infant 
mortality rates from 16 deaths per 1,000 live 
births in 2009 to 14 deaths per 1,000 live births 
in 2019—although this is another area where 
disparities exist between rural and urban, rich 
and poor..
2.3. Agricultural activities
Vietnam is divided into 9 agro-ecological 
zones (AEZs) that correspond to the 
administrative boundaries of the country. 
These are the Central, Northwest, Northeast, Red 
River Delta, North Central Coast, South Central 
Coast, Central Highlands, Southeast, and the 
Mekong River Delta Regions (USAID and UNDP, 
2016). Small-scale farmers dominate Vietnamese 
agriculture: the average farm size is about 0.8 
ha. Agricultural production includes crop and 
livestock production, as well as fisheries. The 
main crops in terms of acreage and yields are 
rice, sugar cane, vegetables, cassava, maize, and 
cashew nuts. Out of the 11.2 million ha used for 
agriculture, 75% is dedicated to annual crops, 
57% to cereals, 24% to perennial crops, 14% to 
perennial industrial crops, 7% to fruit crops, and 
4% to annual industrial crops. Plantation crops 
(i.e., high value cash crops), which include tea, 
coffee, rubber, and pepper, are mostly grown in 
the Central Highlands. Subsistence production 
is mostly done in the Northeast and Northwest 
Regions, areas that are mountainous and have 
limited access to markets, irrigation systems, and 
transport facilities (Nguyen et al., 2017). 
The main livestock in the country are 
buffaloes, cattle, horses, goats and sheep, 
pigs, and poultry (mainly chicken and duck). 
Poultry and pigs had the highest populations 
in 2019 at about 481 million and 19.6 million, 
respectively. In 2019, the main livestock products 
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Figure 2. Agriculture and livelihoods produced in the country were slaughtered pigs 
(3.3 million tons), slaughtered poultry (1.3 million 
tons), eggs (13.278 billion pieces), and milk (986 
million liters). 
Fish production in the country is divided into 
marine, inland, and aquaculture sub-sectors. 
The marine subsector, which follows Vietnam’s 
extensive coastline, is the most important. The 
main species of marine fish include shrimp, tuna, 
squid sea bream, snappers, and small pelagic 
fish. The Mekong Delta produces over 75% of the 
marine fish in the country. 
2.4. The rice value chain in the 
Mekong River Delta (MRD)
10 https://www.gso.gov.vn/default_en.aspx?tabid=774
11 https://www.gso.gov.vn/en/px-web/?pxid=E0601&theme=Agriculture%2C%20Forestry%20and%20Fishing
The MRD is in southern Vietnam, bordering 
Cambodia and the Gulf of Thailand, and 
covering about 40,816 Km2. The MRD is 
comprised of 13 provinces, namely Long An, 
Tien Giang, Ben Tre, Tra Vinh, An Giang, Soc 
Trang, Hau Giang, Bac Lieu, Ca Mau, Kien Giang, 
Vinh Long, Dong Thap, and Can Tho. The delta 
has a tropical monsoon climate, characterized 
by high temperatures throughout the year and 
clear distinctions between dry and wet seasons. 
Average rainfall for the wet season, which 
occurs from June and October, is over 200mm 
per month. The dry season occurs between 
December and April. The region’s population was 
about 17.8 million in 2018. Despite the relatively 
high density of this population (436 persons 
per square kilometer10), the MRD outperforms 
the country as a whole in terms of human 
development indicators. For instance, the 2019 
average poverty rate in the region was 5.8% 
compared to the national average of 6.8%, while 
malnutrition rates among children under five 
years was 10.8%, lower than the national level of 
12.4%. A majority of the population is engaged in 
agriculture. Out of the 5,995 farms11, about 53% 
are involved in crop cultivation, 30% in livestock 
production, and 15% in fishing, among other 
agricultural activities, including forest products 
and mixed farming (GSOV, 2020). 
Rice production is the main economic activity 
in the Mekong Delta. However, farmers are 
expanding into growing maize, soya beans, 
sesame, sweet potatoes, and other crops. The 
role of aquaculture in the local economy is also 
rapidly expanding, following its promotion by the 
Vietnamese government and other institutions 
as one of the strategies for adaptation to climate 
change. 
Vietnam is the world’s third largest exporter 
of rice, after India and Thailand. Small-scale 
farmers dominate rice production in Vietnam; 
more than 85% of rice farmers have farms less 
than 1 ha (Nguyen and Warr, 2020). The MRD 
produces 55% of all the rice in Vietnam on 4.2 
Key messages
» The tropical monsoon climate 
and extensive coastline render 
the MRD both highly suitable for 
rice production and particularly 
vulnerable to climate change 
impacts. 
» The MRD produces 55% of 
Vietnam’s rice, and rice production 
is the dominant economic activity 
of the region. 
» Market-oriented changes 
have drastically increased rice 
productivity, but have also led to 
land fragmentation, environmental 
degradation, and excessive GHGs 
emission. 
» Women are less involved in the 
rice value chain in the MRD due 
to relatively lower levels of male 
outmigration; their participation is 
characterized by lack of access to 
inputs and lower wages
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million ha of land, vastly more than any the 
other key rice producing regions in the Red 
River Delta (1.1 million ha; approximately 18% of 
rice production), the North Central Coast (703, 
000 ha), North Mountain West (680, 000 ha; 
approximately 10%), South Central Coast (550, 
000 ha; about 8%), and the Central Highlands 
(515, 000 ha; about 7% of total rice production). 
Increased use of inputs, increased 
production of marketable surpluses, and 
relaxing of state control have transformed 
rice production in the MRD (Cramb, 2020). 
Improvements in input use include increased 
use of high-yielding seeds, pesticides, and 
machinery (Berg & Tamb, 2012). Development of 
irrigation infrastructure, such as improved flood 
management through construction of dikes and 
drainage canals, has facilitated intensification. 
These improvements have led to substantial 
changes in the rice production systems in the 
MRD, some of which are discussed in following 
sections.
Production in the MRD is both rain-fed 
and irrigated. More than 73% of farms are 
irrigated (Schenck, 2018). Irrigation includes 
the use of gravity-fed systems, traditional 
machinery such as water wheels and mechanical 
pumps, and tidal irrigation. Communes control 
irrigation water. Following improvements in 
irrigation infrastructure, there are three rice crop 
seasons in the MRD namely spring, autumn, and 
winter. These crop seasons correspond with 
different production systems. 
A variety of rice production systems exist 
in the MRD (Cramb, 2020). These include 
rice-rice cropping systems, rice-uplands crops 
systems, rice-livestock systems, rice-wild fish 
systems, rice-freshwater aquaculture systems, 
and rice-saline aquaculture systems. More than 
half of rice farmers use their own seed stock, 
although improved seeds are available from 
seed suppliers or exporters such as Loc Troi, 
AFIEX, Angimex, Gentraco, and others (Demont 
& Rutsaert, 2017). Only 25-45% of farmers use 
certified seeds (The-Anh et al., 2020). 
Rice production systems in the MRD are 
comparable with those in other regions and 
countries in the Mekong Basin. However, there 
are a few differences. For example, farms in the 
MRD are smaller, on average 1.2 ha compared 
to 3.2 ha in Thailand. Thirty-eight percent of 
the farms in the MRD are however less than 
0.5 ha. There are gendered differences in the 
production chain as well; in the south, men 
dominate production activities, whereas female 
dominate most of the activities in the north. This 
is mostly because of out-migration of men of 
about 50% in the north compared to only 9% in 
the south (Nhat Lam Duyen et al., 2020). 
Vietnamese women are generally 
marginalized in terms of access to resources 
despite the important role they play in rice 
production. The poor access to resources by 
women limits their adoption of new technologies 
such as alternative wetting and drying (AWD) 
(Gallina and Farnworth, 2016). In addition, 
female laborers are paid lower wages than 
male laborers, since males are considered more 
productive (ibid.). Thus, although they constitute 
the bulk (over 60%) of the labor force in the rice 
value chain and agriculture in general (Nhat 
Lam Duyen et al., 2020), women accrue limited 
benefits from their participation. 
Rice value chain actors include farmers, input 
suppliers, traders, millers, and exporters. 
Farmers usually purchase inputs from nearby 
shops. These small input outlets get their 
inputs from bigger agencies. A farmer’s belief 
in the quality of input, and whether a supplier 
can provide input credit in terms of deferred 
payments drives the farmer’s preference for a 
certain input supplier (The-Anh et al., 2020). 
Traders are the first link between farmers 
and buyers. Traders buy rice from farmers 
(either from individuals or from farmers’ 
cooperatives). They then sell the rice to millers, 
who further add value by de-husking, polishing, 
drying, and packaging it. Processed rice is 
later sold to the wholesalers. The spectrum of 
activities done by millers depends on their scale 
and capacity. There are about 100,000 millers 
and polishers in Vietnam (The-Anh et al., 2020). 
Of these, 185 are certified as rice exporters.12 
Exporters are mostly state owned enterprises 
(SOEs). 
2.5. Agricultural sector challenges
The Vietnamese agricultural sector has 
transformed from a traditional, communal 
system to a more market-oriented, input-
intensive sector. These changes have 
increased agricultural productivity drastically. 
However, increased environmental hazards 
are concomitant to intensification, including 
the pollution of soils and water. For example, 
farmers in An Giang, Can Tho, and Bac Lieu use 
a lot of phosphorous (P) which has resulted in its 
accumulation in the soil. Excessive use of inputs, 
together with high input prices negatively affects 
farm incomes. High input prices—especially 
fertilizer, agro-chemicals, fuel, and labor—are 
a big challenge to rice production (World Bank, 
2016).
Another challenge associated with the 
reforms in the sector is land fragmentation. 
The average size of small farms is only 0.4 ha 
(Schenck, 2018). Fragmentation was one result 
of land de-collectivization. The Land Law of 1993 
enhanced privatization by enabling households 
to get, use, and transfer rights and land rights 
certificates (Hare, 2008). Though privatization 
helped mitigate rural poverty, it resulted in 
fragmentation, which slowed the anticipated 
structural transformation of agriculture.13 
Small farms have been found to have an 
inverse relationship with labor productivity. In 
other words, small farms have low technical 
and allocative efficiencies. Therefore, land 
consolidation is a recommended strategy for not 
only reversing fragmentation and its associated 
challenges (e.g., weak value chain integration, 
12 https://www.vietfood.org.vn/en/about-us/certified-rice-exporters/2625-list-of-exporters-with-lisences-for-rice-export-business-29022020.
html
13 More details on the impacts of agricultural and natural resource use policies are provided in the policies and institutions section.
14 http://books.irri.org/IRRI-NDC_04072-20.pdf
high transaction costs), but also for facilitating 
large-scale mechanization in the MRD (World 
Bank, 2016). In addition, land consolidation can 
reduce farm labor requirements, releasing more 
labor to the off-farm sector as envisioned by the 
government objectives (Nguyen & Warr, 2020).
Climate change has already challenged 
the Vietnamese agricultural sector and it 
will continue to do so. The effects of climate 
change are apparent in the increased frequency 
and intensity of hazards such as sea level rise, 
droughts, and salt intrusion (Son et al., 2018). 
The impacts of these hazards depend on hydro-
climate factors such as soil type and elevation. 
A detailed discussion on the effects of climate 
change is provided in subsequent sections. 
The contributions of rice production to 
climate change are notable. Traditional paddy 
rice production accounts for 50% of Vietnam’s 
agricultural emissions and 15% of its total 
GHG emissions.14 Emission factors (EFs) for 
Vietnam are far above the default values for 
South East Asian rice production as set by the 
Intergovernmental Panel on Climate Change 
(IPCC) (Vo et al., 2020). The main causes of 
emissions come from on-farm production, 
particularly continual submergence and high use 
of inorganic fertilizers and other agro-chemicals. 
Methane (CH4) is the primary GHG emitted. 
Nitrous oxide (N2O) is emitted to a smaller 
extent. CH4 emissions vary according to region 
as well as the growing period. For example, the 
late-year planting window (winter season) in the 
northern part of the country is associated with 
higher CH4 emissions (Vo et al., 2020). Though 
irrigated rice production presents a challenge 
because of its GHG emissions, it also presents an 
opportunity for cutting emissions.
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» Vietnam’s policies on agricultural production, processing, and marketing have 
increased productivity and decreased poverty among rice farmers, although 
intensification efforts at times pose climate threats themselves. 
» Vietnam’s national, regional, and international policies and agreements provide 
structure to its mitigation and adaptation efforts. 
» Many governmental ministries and social organizations exert some influence over 
the rice value chain as they fulfil charters focused on food security, water and natural 
resource management, agricultural practices, and climate awareness.
» Because of the importance of rice and the vulnerability of Vietnam to climate change, 
many donor and bilateral organizations focusing on adaptation and resilience efforts 
also exert influence in the country and in the rice value chain. 
3 . Policies, Strategies and 
Programs on Climate Change
Key messages
3.1. Institutions 
Many organizations influence the production 
of rice in the MRD either directly or indirectly. 
These organizations include government 
institutions, donor organizations, research 
institutions, institutions of higher learning, 
bilateral organizations, and social organizations. 
This section highlights key functions and 
programs undertaken by some of these 
institutions.15 Government institutions include 
MARD, the Ministry of Environment and Natural 
Resources (MONRE), the Ministry of Science and 
Technology (MOST), Ministry of Planning and 
Investment (MPI), the Ministry of Industry and 
Trade (MOIT), and the Ministry of Finance (MOF). 
All these ministries have integrated sustainable 
development and adaptation to climate change 
into their development plans. MONROE, 
MARD, MOF, and MPI form the National 
Steering Committee on Climate Change, which 
is responsible for enhancing climate change 
mitigation and adaptation. 
15 This is not an exhaustive discussion of organizations directly or indirectly influencing rice production in the MRD.
MONROE is responsible for the environment, 
land, water, and mineral resources. The 
ministry develops and implements programs 
aiming to raise awareness on natural resource 
policies and legislations. In addition, MONROE 
plays an important role in climate change 
adaptation and mitigation. Although ensuring 
environmental quality standards is the primary 
role of MONROE, environmental responsibility is 
spread across many ministries, hence MONROE’s 
links with MARD and rice production. However, 
the implementation of natural use plans and 
strategies is delegated to provinces and districts. 
MONRE is also responsible for implementing 
the Kyoto Protocol of the UN, for conducting 
assessments such as the development of GHGs 
inventories, and it serves as the national focal 
point for the Clean Development Mechanism.
MARD oversees agricultural policies and 
ensures that they are properly enforced. 
MARD also provides technical support to 
facilitate adherence to agricultural policies 
with support from the MONRE (which provides 
information on climate) and the National Centre 
for Agricultural Extension (NAEC), which supports 
dissemination of technologies and awareness 
creation. MARD is responsible coordinating 
and controlling agricultural technology. For 
instance, this ministry is in charge of researching, 
selecting, and crossbreeding seeds; performing 
seed trials; and collecting and conserving gene 
funds. 
Many donor and bilateral organizations are 
working on climate adaptation and resiliency 
in Vietnam. Donor and bilateral organizations 
include the World Bank (WB); the United States 
Agency for International Development (USAID); 
various institutions of the United Nations, such 
as the United Nations Development Program 
(UNDP), the Food and Agriculture Organization 
(FAO), and the International Fund for Agricultural 
Development (IFAD); and the Japan International 
Cooperation Agency (JICA).16 These organizations 
have programs touching on various aspects of 
rice production in the MRD. For example, the 
WB has supported several projects whose aims 
include increasing the resilience of agriculture in 
the MRD through adaptation to salinity, coastal 
area protection, infrastructure development, and 
flood and erosion management. World Bank’s 
projects in the MRD have included:
• Integrated Climate Resilience and Sustainable 
Livelihoods Project
• Vietnam Sustainable Agriculture 
Transformation
• Mekong Delta Water Management for Rural 
Development
• Mekong Integrated Water Resources 
Management 
• Mekong Delta Region Urban Upgrading 
Project
• Mekong Transport Infrastructure 
Development
16 Functions of some of these organizations have been highlighted in (Nguyen et al., 2017).
FAO also has a large portfolio of programs 
in the MRD. Their main goals are to provide 
resources and enhance capacity for the 
implementation of Vietnam’s Green Growth 
Strategy, the Paris Agreement of reducing 
GHGs by 8% by 2030, the promotion of 
environmentally sound agricultural practices 
such as integrated pest management, and 
increasing farmers’ capacity for adaptation 
through training. For instance, FAO’s Save and 
Grow initiative has helped farmers build efficient, 
resilient, climate-smart rice farming systems 
by facilitating the development of policies for 
sustainable rice intensification and by providing 
training to rice farmers on GAP through Farmer 
Field Schools (FFS).
The International Rice Research Institute 
(IRRI), one of the organizations comprising 
the Consortium of International Agricultural 
Research (CGIAR), is dedicated to abolishing 
poverty and hunger through promoting 
production of rice. Programs undertaken by 
IRRI in the MRD include:
• The development of new, improved rice 
varieties that are tolerant to drought, salinity, 
and submergence; pest- and disease-
resistant; and more nutritious
• Promotion of GAP, such as AWD in the An 
Giang province 
• Promotion of better rice straw management 
since burning, the usual strategy, produces 
excessive emissions
• Conservation of rice genetic resource 
diversity
• Training and capacity building of farmers 
and other stakeholders in sustainable rice 
production
The Irrigated Rice Research Consortium 
(IRRC) identifies, develops and promotes 
the adoption of technologies suitable for 
irrigated rice-based ecosystems (Rejesus et 
al., 2014). The IRRC, established in 1997 under 
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the auspices of IRRI, is responsible for the 
promotion of technologies such as ecologically 
based rodent management (EBRM), post-
production technologies such as hermetic 
storage, and on-farm technologies like laser 
levelling and combine harvesters. Together with 
the national agricultural research and extension 
systems (NARES), IRRC promoted the “Three 
Reductions, Three Gains (3R3G)” and the “One 
Must Do, Five Reduction (1M5R)” technology 
packages, both of which aimed to enhance 
good environmental stewardship, improve 
farmer welfare (especially health), and reduce 
production costs (Rejesus et al., 2014). 
Social organizations such as the Vietnam 
Food Association (VFA) and the Mekong River 
Commission (MRC) play an important role 
in the rice value chain. The VFA, formerly the 
Vietnam Food Import and Export Association, 
was established in 1989 under Decision No. 
727/KDDN-QD. It is comprised of over 120 
organizations, most of which are SOEs.17 Its main 
functions include food production, processing, 
and trading. The VFA handles over 90% of all 
the rice exported from Vietnam and allows the 
government to exercise price control on rice. 
An inter-ministerial committee composed of the 
MARD, MOIT, and MOF oversees operations of 
the VFA. 
The MRC was established in 1995 under 
the Mekong Agreement. This agreement 
involves Vietnam Lao People’s Democratic 
Republic, Thailand, and Cambodia. The main 
goal of MRC is to promote coordination and 
cooperation in the management of water-related 
resources in the Lower Mekong River Basin. The 
member countries jointly make frameworks for 
sustainable development in irrigation, fisheries, 
and flood control. 
17 https://www.vietfood.org.vn/en/members/members.html
18 The updated NDC is available at https://www4.unfccc.int/sites/NDCStaging/Pages/All.aspx#collapseVNMFirst
3.2. Relevant policies
The Vietnamese government supports the 
sustainable production of rice through 
international, national, and regional 
policies and agreements. Policies run from 
agreements to mitigation of climate change to 
the management of resources such as water and 
land and to specific policies on rice production 
and marketing. International agreements 
and commitments for the abatement of 
climate change include Nationally Determined 
Contributions (NDCs), a ratification of the Kyoto 
Protocol in 2003, and communication to the 
United National Conventional on Climate Change 
(UNCCC) in 2003. International policies and 
agreements, mechanisms of actualizing them, 
and challenges to their implementation are 
discussed in Nguyen et al., 2017, and Vietnam’s 
updated NDC of 2020.  
The policy space in Vietnam is shaped by 
the its status as a signatory to international 
conventions, commitments, and agreements 
on climate change. Many of the sectoral 
plans and projects that aim to enhance climate 
adaptation and resilience are designed in line 
with international agreements. In recent years, 
climate change adaptation has been increasingly 
integrated with development strategies and 
programs. An example is the development of the 
National Adaptation Plan for Agriculture (NAP-
Ag), launched in 2016 to identify entry points 
for mainstreaming climate change adaptation 
in the agricultural sector in order to inform the 
development of Vietnam’s NAP (FAO and UNDP, 
2020). Another example is the identification 
of rice production as an arena within the 
agricultural sector for emissions reduction in 
Vietnam’s NDC of 2020.18 
Policies affecting the rice value chain in 
Vietnam fall into three broad categories: 
rice production, rice trade, and value chain 
development policies.19 Collectively, these 
policies aim to maintain and develop land under 
paddy, exploit comparative and competitive 
advantages (for example through the reduction 
of production costs), develop irrigation 
infrastructure, enhance access to credit for rice 
farmers, and support technology development. 
Rice production policies enhance 
productivity, promote sustainable use of 
land and other natural resources, and diffuse 
new technologies. Land use policies include 
the aforementioned Land Law of 1993, and the 
Government’s decree on management and use 
of paddy land of 2015. The latter aims to uphold 
sustainable use of land for paddy production. It 
provides guidelines on the number of crops to 
be produced, alternating land uses with seasons, 
financial support for the local production of 
rice, and the policy of keeping a national rice 
reserve, which is important for ensuring food 
sufficiency. Policies on technology diffusion 
include Decree No. 76/2018/ND-CP of 2018, 
which lays out guidelines for the implementation 
of the Law on Technology Transfer, emphasizing 
the importance of selecting and breeding high 
quality, productive, adaptable, and disease-
resilient crops and livestock. 
Market policies include export bans and 
price controls. These policies are contingent 
upon the prevailing situation in the global 
and domestic rice markets. Export bans and 
quotas, used to ensure food security within the 
country, are usually enforced when the global 
market prices are high, as they were during 
the 2008 global food price crisis. Export bans 
and quotas are currently in place given the 
distortion of world markets and economies 
occasioned by Covid-19.20  Price controls, on 




fluctuations in the domestic market. When 
local prices are low, the government provides 
funds to the VFA to stockpile rice from farmers 
in order to trigger an upward push in prices. 
However, the government must strike a 
delicate balance between net consumers of 
rice and net producers. Studies on the impacts 
of market-related polices on rice farmers are 
limited. Existing evidence, however, shows that 
liberalization results in high domestic prices 
and cost of inputs. Export bans, on the other 
hand, generate short-term benefits for poor 
households. Nevertheless, free trade renders 
the largest welfare gains to farmers in the MRD 
(Kompas et al., 2010), especially the poor and 
those in the rural areas (Van Ha et al., 2015). 
Most of these policies have resulted in 
improved productivity and reduced poverty 
levels among rice producers. Nevertheless, 
there are pronounced policy dilemmas (Cramb, 
2020). The most serious concerns land use 
and rice intensification. The current drive for 
land consolidation as a way to enhance the 
technical and marketing efficiencies of small-
scale farmers conflicts with the earlier de-
collectivization of farms. In addition, the scope 
of land consolidation in the MRD is limited, given 
that close to 40% of the farmers have farms 
smaller than 0.5 ha. The effects of intensification 
on the environment is a related dilemma. 
Evidence shows that triple rice intensification 
is not only detrimental to the environment but 
it is also becoming less cost-effective due to an 
increase in input prices (Tran et al., 2018). The 
third dilemma relates to current attempts to 
commercialize rice at scale, which is challenged 
by previous socialist tendencies and heavy 
government control of rice. As such, the policy 
environment, especially in the MRD, requires 
frequent revisions and reconsiderations. 
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» There is remarkable human capacity in the Vietnamese agricultural sector.
» There remain opportunities to improve the sustainability, resilience, and adaptive 
capacity of rice production in the MRD. 
Key messages
4 . Governance, institutional 
resources and capacity  
Despite the large number of organizations 
working on rice in Vietnam generally and 
the MRD specifically, the goal of making 
production more sustainable has yet 
to be fully realized. The most commonly 
cited barriers include conflicting interests 
between different organizations and limited 
collaboration among actors.21 These factors 
hinder the implementation of integrated 
measures aimed at enhancing resilience 
in rice production, in addition to impeding 
exchange and learning. Lack of financial 
resources is also a major barrier. Weak 
technical expertise, exacerbated by lack 
of resources in some areas, also limits the 
effectiveness of adaptation initiatives. 
Several climate responsive adaptation 
strategies for the MRD require 
coordination across provinces and 
with local organizations. The current 
governance in the delta and Vietnam 
generally is largely top-down, where plans 
are mostly sectoral and short-term. There is 
a need for a combination of both top-down 
and bottom-up initiatives, and a move from 
sectoral and short-term to multi-sectoral 
and long-term plans to minimize negative 
externalities and inefficiencies created by 
fragmented planning.
21 A good example is provided for the case of flood 
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» Climate, topography, and agricultural practices render Vietnam highly vulnerable 
to adverse climate change effects, particularly saline intrusion, flooding, and an 
increased risk of moisture stress and drought. 
» Although suitability for rice is expected to remain the same or increase across the 
MRD, climate effects are projected to reduce overall rice yields.
» Vietnamese farmers are aware of climate effects, and they would benefit from 
education on the mechanisms of and adaptations to climate change. 
Key messages
5 . Climate Change-Related 
Risks and Vulnerabilities
5.1. Farmers’ perceptions on 
climate change
Although there is a consensus that climate 
change is a challenge to agriculture, its risks 
are understood in varying ways by different 
parties. Such heterogeneity in perception 
is evident in Vietnam. For example, officials 
from the hydrology management office (HMO) 
understand risk as the frequency of salinity 
intrusion and concentrations of salt, while 
officials from the Agricultural Management 
Office (AMO), perceive duration of salinity 
intrusion to be the key risk (Son et al., 2018). In 
the same vein, differing interpretations exist 
for risks such as flooding and yield variations. 
Flood risk and flood control is a particularly 
contentious policy issue in the MRD and Vietnam 
in general: some experts consider floods as 
always damaging, while others see some types 
of flood as beneficial to the ecosystem (Van 
Staveren et al., 2017). 
Although Vietnamese farmers have 
limited understanding of climate change’s 
technical mechanisms, they seem to have 
a good understanding of climate change’s 
manifestations. Farmers understand climate 
change to be the driving factor of unpredictable 
seasonality, increases in the intensity and 
frequency of extreme events such as droughts, 
floods, temperature variations, and monsoon 
storms (Le Dang et al., 2014). Farmers’ 
understandings are attributed to their exposure 
to climate-related hazards such as drought and 
floods (Connor et al., 2020). 
Harmonized understandings across 
ministries and value chain actors can be 
reached through trainings for both experts 
and farmers. In as much as having a good 
understanding of climate change and its effects 
to agriculture and the environment in general is 
desirable, harmonization of such understanding 
and perceptions is crucial in coming up with 
adaptation and mitigation strategies. 
5.2. Climate change and variability: 
historic and future trends
Vietnam, like many countries, is and will 
continue to be adversely affected by climate 
change. The country ranked 6th in the 2020 
Climate Risk Index (Eckstein et al., 2020). Vietnam 
is highly vulnerable due to the prevalence of 
river basins in the country22, its high dependence 
on rain-fed agriculture, and its long coastline. 
Various analyses of both historic trends and 
future projections have already documented the 
climate changes and their associated adverse 
effects (MARD, 2016; Nguyen et al., 2017; World 
Bank Group and Asian Development Bank, 
2020). The changes include increase in both 
temperature and precipitation, while the effects 
include a rise in sea level along the coasts, 
reducing productive land and increasing the 
frequency of hazards such as saline intrusion. 
While climate trends apply generally to the 
entire country, the magnitude of the change and 
effects vary by region, and the MRD is the most 
vulnerable. 
Historic trends of temperature and 
precipitation for the MRD show general 
increases for each (Figure 3)23. These changes 
are in line both with farmers’ and experts’ 
perceptions of climate change (see below) and 
prior analyses such as that of the Ministry of 
Agriculture and Rural Development (MARD, 
2016). Our analysis provides more detail on 
drought risk (consecutive dry days, or CDD), 
heat stress (number of days with temperatures 
above 35°C, or NT35), flooding risk (95th 
percentile and maximum 5-day running average 
of precipitation), moisture stress (NDWS), the 
start of growing season (SLPG), and the length of 
growing season (LPG). We have divided the data 
by two seasons where Season 1 corresponds 
to the first half of the year and Season 2 
corresponds to the second half). 
Our analysis of the above indicators shows 
no increase in drought risk over the last 
22 The many river basins increases the country’s risk to floods
23 Historic precipitation was analyzed using the Climate Hazards Infrared Precipitation with Stations (CHIRPS) dataset. CHIRPS is a global 
dataset developed using high-resolution climatology, interpolated weather station data, and high-resolution infrared cold cloud duration 
observations (Funk et al., 2015). CHIRPS is available for the period 1981 to 2016, and is freely downloadable at https://www.chc.ucsb.
edu/data/chirps. For the case of temperature as well as downwards shortwave radiative flux, we used the dataset of Chaney et al. (2014). 
This dataset was developed based on the ‘Princeton’ global daily dataset (Sheffield et al. 2006), but covers a smaller area (i.e. East and 
West Africa) and has coarse spatial resolution (ca. 10 km at the Equator). The dataset is available for the period 1979–2005. In order to 
have a uniform resolution for all analyses while avoiding aggregating the CHIRPS precipitation data (which could introduce bias to the 
precipitation frequency), the data was scaled onto the CHIRPS grid using nearest neighbor interpolation.
24 Future climate projections were obtained from the Coupled Model Inter-comparison Project Phase 5 (CMIP5) as in Navarro-Racines et 
al. (2020) for the four RCPs and the four variables we included in the analysis namely daily precipitation, solar radiation, and maximum 
and minimum temperatures. Analysis was restricted to 12 Global Circulation Models (GCMs) that represent data for all the mentioned 
variables and RCPs.
30 years. However, the annual average of 
CDD shows many fluctuations, with greater 
prevalence in Season 2 (59 days on average) 
compared to Season 1 (11 days on average). 
Future projections show high fluctuations and an 
increase in the drought risk, especially in Season 
1 (Figure 4) (i.e. season 1 is likely to have a high 
drought risk)24. We find similar results for the 
other indicators (Figure 5 and 6). For instance, 
both seasons show a decrease in NDWS over 
the last 30 years. Season 2 generally has more 
compared to Season 1 (117 NDWS vs. 24). Future 
projections show an increase in NDWS. Season 
2 is likely to have the highest average number of 
days with moisture stress, approximately 137, 
against 36 for Season 1. Finally, analysis of past 
flood risks shows that Season 1 is more prone to 
flooding than Season 2 (compare approximately 
25 mm/day of precipitation for Season 1 against 
11 mm/day for Season 2). Future projections 
show an increase in flood risk, especially in 
Season 1. 
These climate indicators have big 
implications for rice production. We combined 
the indicators to come up with an approximate 
measure of impacts on the length of the growing 
season. Historic trends show that the growing 
season is longer (approximately 167 days) in 
Season 1 than in the Season 2 (approximately 
149 days). Future projections indicate a 
decreased length of growing season in Season 
1, and a slight increase in Season 2. Findings 
from historic trends and future projections are 
generally comparable to those in prior studies 
such as Kontgis et al. (2019) and Shrestha et 
al. (2016), though we use a different analysis 
approach. 
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Figure 3. Historical annual mean precipitation and temperature (average of last 30 years) in the 
Mekong River Delta, Vietnam
Figure 4. Historical (left), future projected (center) and projected change (right) for the maximum 
number of consecutive dry days for season 1 (average of last 30 years) in the Mekong River Delta, 
Vietnam
Figure 5. Historical (left), future projected (center), and projected change (right) for the maximum 
5-day running average precipitation in millimeters for season 1 (average of last 30 years) in the 
Mekong River Delta, Vietnam
Figure 6. Historical (right), future projected (center), and projected change (right) for the total number 
of days with maximum temperature greater or equal to 35°C for season 1 (average of last 30 years) in 
the Mekong River Delta, Vietnam
5.3. Rice suitability in the MRD
These changes have implications on rice 
yields, available groundwater resources, and 
the general suitability of rice production 
in the MRD. Simulated rice yields under 
Representative Concentration Pathway (RCP) 
8.525 show a decline in yields in summer, fall, and 
25 RCP is a greenhouse gases trajectory used by the Intergovernmental Panel on Climate Change (IPCC). Four pathways are usually used; 
RCP 2.6, RCP 4.5, RCP 6, and RCP 8. RCP 2.6 represents a scenario of low radiative forcing (optimistic scenario of low climate change), 
while RCP 8 represents a scenario of high radiative of radiative forcing (pessimistic scenario of high climate change). For more details see 
https://ar5-syr.ipcc.ch/resources/htmlpdf/AR5_SYR_FINAL_Annexes/#pf5
winter growing seasons (Kontgis et al., 2019). 
Similarly, future climate impact projections on 
groundwater resources show that recharge 
rates and groundwater storage are likely to be 
reduced both under both the status quo (RCP 
4.5) and pessimistic scenarios (RCP 8.5) (Shrestha 
et al., 2016). In this section, we discuss how 
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climate variation and change is affecting, and 
likely to affect suitability of rice production in the 
MRD.
Our analysis of current rice suitability shows 
that more than 80% of the MRD is suitable 
for rice production. Suitability, naturally, varies 
somewhat province to province, with Ca Mau, 
Bac Lieu, and a section of Kien Giang being 
highly suitable, while Ben Tre, Tien Giang, Long 
An, Dong Thap are less suitable. Assessment 
of future rice suitability under RCP 8.5 shows 
that suitability in some areas is likely to remain 
unchanged, increase, or decrease depending on 
location. Suitability in highly suitable provinces 
is likely to stay the same through 2050s (Figures 
7 and 8). Less suitable areas, especially in 
the central provinces of the MRD are likely to 
become more suitable, and some areas are 
projected to become newly suitable (about 15%). 
Overall, there is likely to be a reduction of less 
suitable land areas through the 2050s, with a 
small increase (about 10%) in suitable areas. 
The suitability of some areas is considered 
likely to increase because of carbon 
fertilization, but these results should 
be handled carefully given that carbon 
fertilization may not always occur in natural 
conditions. Considering that yields and suitable 
areas are likely to increase, the development 
of better production practices is imperative 
to counter greater negative impacts on the 
environment, especially if current intensive 
production practices persist. Increased water 
demand, application of pesticides, and use of 
fertilizers for increased rice production threatens 
the sustainability of the MRD ecosystem. 
Figure 7. Historical and future (scenario RCP 8.5, periods 2030 and 2050) suitability of rice production 
in the Mekong River Delta, Vietnam
Figure 8. Suitability change of rice production in the Mekong River Delta, Vietnam
5.4. Climate vulnerabilities for rice 
in the MRD
5.4.1. Saline intrusion
About 44% of all the area under rice 
production in the MRD is currently affected 
by salinity (Wassmann et al., 2019). 
Approximately 1.3 million ha will be affected by 
salinity by 2050. The magnitude and duration 
of saline intrusion depends on season and 
location; coastal provinces such as Kien Giang, 
Tra Vinh, Ben Tre, Soc Trang, Bac Lieu, and Ca 
Mau experience longer durations and higher 
concentrations.  Ca Mau experiences up to 
experience 100 days of salinity per annum 
(MARD, 2016). The highest risk of saline intrusion 
occurs from January to May (Thuy and Anh, 
2015). 
Salinity affects multiple areas of farmers’ 
lives. The effects include reduction of 
agricultural productivity and incomes in general, 
reduction of fresh water supply for agricultural 
and domestic use, and deterioration of mental 
health (Khong et al., 2020). Salinity affects 
agricultural productivity through reduction of 
suitable land for rice production, grain yield, 
cropping intensities, seed weight per plant, 
seed weight per panicle, and fertility (Zeng and 
Shannon, 2000). 
5.4.2. Floods 
In the MRD, more than 2 million households 
are affected by 3-4 months of floods annually 
(Danh and Mushtaq, 2011). These floods cause 
deaths; destruction of infrastructure, houses, 
schools; and crop loss. Annual flooding starts 
28 29
Adapting Green Innovation Centres to climate change: analysis of value chain adaptation potential Rice value chain in Mekong River Delta, Vietnam
in June or July and ends in 
November or December 
(Danh, 2019b). Floods affect 
on-farm production, post-
harvest handling (e.g., storage 
facilities), and the marketing of 
rice.  Despite negative impacts 
to human systems, floods 
support the conservation 
and nourishment of wetland 
ecosystems (MARD, 2016; Van 
Staveren et al., 2017). Flooding 
in the MRD is associated with 
the deposition of nutrient-rich 
sediments that are vital for 
productivity. The flood season 
is usually followed by a dry 
spell that can be up to a sixth 
of the peak flow26.
5.4.3. Droughts
Droughts experienced 
during dry periods are 
problematic to rice 
production. For example, the 
2015-2016 drought affected 
215,445 ha of rice and led 
to a 23% reduction in rice 
exports (World Bank, 2017). 
The reduction in exports 
resulted from reduced 
production following scarcity 
of water. Scarcity of water is 
detrimental to rice production, 
since the crops requires 2-3 
times more water than maize 
and wheat. When droughts 
limit the supply of fresh water, 
farmers are not able to use 
climate-smart practices such 
as AWD. In addition, dry spells 
exacerbate salinity problems, 
further reducing yields and 
general productivity. 
26 Peak flow refers to the maximum 
rate of discharge during the period of 
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» There is a variety of adaptation strategies being explored in the MRD, mostly 
aimed at the on-farm production stage; these include AWD, rice straw 
management, and GAP.
» Greater consideration off-farm adaptations (such as improved storage and dike 
construction) will bring benefits to a wider range of actors across the value chain. 
» Breeding for improved varieties of rice focuses on tolerance to drought, salinity 
and floods. Nevertheless, adoption of the improved varieties is low in the MRD.
6 . Adaptation to Climate Change and Variability
Key messages
6.1. Current adaptation strategies
Given the variety of hazards climate change 
poses to rice production, a combination of 
adaptation strategies is essential. A number 
of adaptation options for rice farmers in the 
MRD have been prioritized (mostly through 
participatory approaches) and supported 
by government and development agencies. 
The options can be classified as agronomic 
(climate-smart), infrastructure development 
(e.g. construction of dikes), ecosystem 
management based (community management, 
diversification of production systems), and the 
regulation of upstream river flow. For example, 
Nguyen et al. (2017) show that system of rice 
intensification (SRI) combining AWD with early 
planting, reduced plant density and fertilizer 
application, use of flood-tolerant varieties, and 
use of certified, high-quality seeds ranked highly 
among agricultural experts. Phong et al. (2019) 
prioritize straw balers and rice root cutters, the 
use of straw for compost, smart application of 
nitrogen fertilizer, AWD, and laser land levelling 
for rice fields. T. Van The et al. (2019) find AWD 
to be instrumental for achieving Vietnam’s 
Nationally Determined Contribution to the 
Paris Agreement. Below we provide a detailed 
27 Perched ground water is the sub-surface water that forms a saturated horizon within porous media at an elevation higher than the local 
or regional groundwater table. Source: https://onlinelibrary.wiley.com/doi/full/10.1002/047147844X.gw811
discussion of the most recommended and 
promoted options (Table 1).
6.1.1. Alternative Wetting and Drying 
AWD has been promoted to replace the 
traditional method of continuous flooding. 
In the MRD, about 50% of total area under rice 
uses AWD. Water requirement the AWD system 
is lower, since submergence of the plants is 
limited to the vegetative and flowering stages. 
The practice entails application of water during 
the vegetative stage when perched water table27 
is 15 cm below the soil surface, flowering, and 
grain filling and ripening. Although AWD does 
not provide yield gains over other adaptation 
options, it nevertheless has important 
advantages. Drawing from Lampayan et al. 
(2015) these include increased water productivity 
and reduced lodging problems compared to 
continuously flooded production, along with 
a reduction of up to 38% in irrigation water 
requirements—with no yield reductions. AWD 
further reduces labor and fuel costs, increasing 
farmer incomes by up to 26%. 
Despite these advantages, lack of financial 
resources, environmental condition 
constraints, other farmers’ decisions, and 
farmers’ perceptions of agricultural policies 
have limited the adoption of AWD (Bui et 
al., 2020). Variations in rainfall distribution and 
elevation are environmental constraints, and 
the fact that coordination among neighboring 
farmers is required is a social constraint. Plans 
to upscale adoption of AWD in the period 
2020-2025 include a focus on strengthening 
communication channels to enhance farmer 
mobilization; mechanization of leveling activities; 
increasing the number of pumping stations in 
different cooperatives; and enhancing trainings 
to increase understanding among farmers and 
28 Metric tons of carbon dioxide equivalent (MtCO2eq) is a measure used to compare emissions from different GHGs based on their global 
warming potential.
improve the management of irrigation groups 
and cooperatives. 
6.1.2. Rice straw management 
Rice intensification in the MRD means the 
production of more rice straw. The MRD 
produces about 24 Mt of straw annually (Arai 
et al., 2015). Management of straw is essential 
since it is a major source of air pollutants such as 
GHGs, particulate matter, and dioxins which are 
harmful to human health (Launio et al., 2015). 
Proper management of rice straw has a GHG 
abatement potential of about 5.9 MtCO2eq28 
(Carbonari et al., 2019). However, straw 
Table 1. Specific practices within each practice group relevant to the focus value chains
Practice
Groups Rice Value Chain                                                                    
Conservation 
agriculture








Improvement of rice 
management
• System of rice intensification (SRI)
Storage and post-
harvest
• Post-harvest management improvement e.g., storage
Variety improvement • Improved seeds that are high yielding, flood- and salt-tolerant, fast maturing, 
and pest- and disease-resistant
Water management • Alternative wetting and drying (AWD)
• Better water management
• Improve irrigation group management and cooperatives
• Dike construction
• Increase number of pumping stations
• Enhance training 
Marketing • Target niche international rice marketing in order to continue to remain 
competitive in the face of shrinking domestic demand
Finance • Access to financial credit
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management is a labor-intensive activity, and so 
abatement costs are high. On small farms, family 
labor can be used for management, but for 
large-scale production, mechanization is more 
feasible. 
Straw management strategies are available 
for on- and off-farm production stages. 
On-farm management includes burning, 
mulching, incorporation and collection, and 
handling and transportation. Off-farm options 
include carbonization, industrial use like the 
production of building material such as fiber 
boards and bricks, and the generation of energy 
through thermal combustion (pyrolysis). On-
farm management, particularly burning, is 
the commonest method in the MRD (Bui et 
al., 2020), preferred by farmers because it is 
an easy and quick method. Mechanization is 
limited because of the small number of balers 
in the region. High prices for balers make them 
inaccessible to small-scale farmers who are 
mostly liquidity-constrained. Other constraints 
to adoption of environment friendly straw 
management practices include farmers’ lack of 
technical knowledge about practices and weak 
policy support. Poor transport infrastructure and 
absence of straw markets in some areas limit 
better management of straw. 
6.1.3. Additional on-farm adaptation   
 options
There are other agronomic practices at 
varying scales that farmers can adopt. 
These include the use of improved varieties 
that are high yielding, flood- and salt-tolerant, 
fast maturing, and pest- and disease-resistant. 
However, crop mix diversification and early 
planting are promising. So are increased use 
of conservation agriculture (e.g., no tillage) and 
reduced use of agro-chemicals and inorganic 
fertilizers. 
A big challenge to up-scaling sustainable 
rice production is the low adoption of these 
strategies, conservation agriculture, and 
other good agricultural practices (GAP). Low 
levels of adoption can be traced to the factors 
that generally affect small-scale farmers all 
over the world, such as risk, poor access to 
credit, farmer perceptions about the proposed 
technologies, and lack of technical know-how 
(Foster and Rosenzweig, 2010). Others are 
specific to rice farmers in Vietnam, including land 
fragmentation, low production efficiency, and 
low and farm incomes. These challenges inhibit 
farmer-led adaptation innovations, which are 
crucial in tapping into local knowledge. 
6.2. Off-farm adaptation options
There are also viable off-farm adaptation 
options, particularly where flooding is 
concerned. Dike construction is the commonest 
community-based adaptation. Dikes not only 
control for floods but also salt intrusion and 
storms. There are over 1400 km of dike systems 
in the MRD. The main challenge is that most 
of the dikes were constructed several years 
ago and they are not able to control high tide 
floods. Simulations of sea level rise under 
different scenarios of climate change and 
dike construction show that investment in 
construction of dikes is inevitable. The benefits 
to such investments outweigh the costs in 
monetary terms (Danh, 2019a). 
Despite impressive efforts to enhance 
adaptations in the rice value chain, there 
seems to be an overemphasis on production 
at the expense of other aspects of the value 
chain. For example, though post-harvest 
handling is a big challenge for rice farmers in 
the MRD, there are limited initiatives aimed at 
increasing their capacity to reduce post-harvest 
losses. Secondly, despite commercialization 
efforts, the marketing of rice is mostly 
dominated by SOEs. This is an outcome of 
insufficient development and weak links among 
the value chain actors, limiting both horizontal 
and vertical integration. Poor development of 
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7 . Synthesis and Recommendations
Climate hazards such as floods, salinity 
intrusion, droughts, sea level rise, and 
storms constantly threaten rice production 
in the MRD. Ongoing changes in land use, 
demographics, increased urbanization, and 
outmigration further challenge production. 
These factors will continue to impact rice 
production specifically as well as agriculture in 
Vietnam in general. The climate hazards Vietnam 
faces, in particular, are likely to be more frequent 
and intense in the future. 
The Vietnamese government, local 
organizations, research institutions, and 
other development partners are actively 
engaged in policy reforms in natural 
resource management, rice production, 
rice marketing, the development of new 
technologies and improving infrastructure. 
These interventions have achieved remarkable 
successes in different areas, such as increased 
productivity and improved farm incomes. 
Nevertheless, much work remains in order to 
achieve the government’s goal of increasing rice 
productivity with high welfare gains for farmers 
at low environmental costs.
Outcomes from interventions in the MRD 
discussed above show that there is no one-
size-fits-all strategy to increase productivity, 
farmer welfare, and adaptive capacity while 
exacting a low cost on the environment. A 
mix of strategies, in combination with adjusting 
and restructuring policies and development 
goals, is required to achieve all the mentioned 
goals. This can be realized with a concerted 
effort on the part of all actors such as farmers, 
the government, and research and development 
agencies. Secondly, adaptation goals for the 
MRD require reconsideration of the status quo in 
the following ways:
1. There is currently an over-emphasis on 
increasing productivity through promotion 
of GAP at the on-farm production stage, 
with little attention paid to other aspects of 
the rice value chain, such as post-harvest 
handling (for instance storage), marketing, 
and value chain integrations. Neglecting 
aspects of the value chain limits welfare 
gains to farmers. 
2. The adoption of improved technologies 
such as AWD, SRI, and straw management 
is still low among farmers, in part because 
a lack of empirical evidence of success and 
efficiency gains hinders adoption. Adoption 
among women is particularly low due to 
inequality in access inputs, resources, and 
technologies for women. More research (for 
instance on cost effectiveness) on practices 
that are best suited for different types of 
farmers in the MRD is required. 
3. Rice production in the MRD is influenced 
by several international agreements and 
commitments, as well as national and 
regional policies. Although sustainable 
intensification is plausible, there are 
evident policy dilemmas that challenge 
commercialization and sustainable 
intensification, requiring frequent policy 
revisions and reconsiderations. 
Going forward, a variety of opportunities for 
collaboration, funding, and synergies exist for 
these practices (Table 2). Several organizations 
and programmes are well positioned to offer 
general support across all potential activities, 
including:
• Vietnamese government: 
 - Ministry of Agriculture and Rural 
Development (MARD)
 - Ministry of Environment and Natural 
Resources (MONRE)
 - Ministry of Science and Technology 
(MOST)
 - Ministry of Planning and Investment (MPI)
 - Ministry of Industry and Trade (MOIT)
 - Ministry of Finance (MOF)
 - National Steering Committee on Climate 
Change
 - National Centre for Agricultural Extension 
(NAEC)
• Vietnamese organizations: 
 - Vietnam Food Association (VFA)
 - Mekong River Commission (MRC)
• Vietnamese policies: 
 - National Adaption Plan for Agriculture 
(NAP-Ag)
 - National Climate Change Adaptation Plan 
(NAP) 
• International organizations: 
 - German Federal Ministry for Economic 
Cooperation and Development (BMZ)
 - World Bank
 - United States Agency for International 
Development (USAID)
 - United Nations Development Program 
(UNDP)
 - Food and Agriculture Organization (FAO)
 - International Fund for Agricultural 
Development (IFAD)
 - Japan International Cooperation Agency 
(JICA)
 - International Rice Research Institute (IRRI)
 - Consortium of International Agricultural 
Research (CIGAR)
Further, several barriers challenge the 
general implementation of climate-aware 
programming in Vietnam. These include 
land use changes, increased urbanization, 
outmigration, conflicting interests between 
organizations, limited collaboration among 
actors, lack of financial resources, weak technical 
expertise, lack of human resources, short-term 
institutional planning, top-down institutional 
approaches, and fragmented planning.


























• National Centre for 
Agricultural Extension 
(NAEC)
• Food and Agriculture 
Organization (FAO)






• Weak land tenure 
security
• Inconsistent extension 
services
• Poor financial service 
availability
• Good potential 
for green blended 
finance, using public 















































• Food and Agriculture 
Organization (FAO)
• International Rice 
Research Institute (IRRI)
• World Bank
• United States Agency 
for International 
Development (USAID)
• United Nations 
Development Program 
(UNDP)
• International Fund 
for Agricultural 
Development (IFAD)






• Lack of technical 
knowledge
Institutional barriers:
• Limited access to credit, 
high interest rates, 
demands for collateral**
• Weak policy support
• Blended finance, 
using public funds 
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• German Federal 
Ministry for Economic 
Cooperation and 
Development (BMZ)
• Irrigated Rice Research 
Consortium (IRRC)
• Vietnam Food 
Association (VFA)
Farm level barriers:**
• Poor infrastructure, e.g. 
suboptimal roads 
• Underdeveloped 
markets, e.g. lacking 
coolers 
Institutional barriers:
• High potential 
for private sector 
investing
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and Rural Development 
(MARD)
• International Rice 
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• Lack of funding for 
national research 
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• Weak distribution 
networks
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• National Centre for 
Agricultural Extension 
(NAEC)
• Ministry of Agriculture 
and Rural Development 
(MARD)
• Mekong River 
Commission (MRC)
Farm level barriers:
• High levels of capital 
investment required.**
• Limited access to credit, 




• Negative farmer 
perception
• Environmental 
constraints e.g., rainfall 
variation
• Social constraints e.g., 
neighbor involvement
• Weak technical 
expertise
Institutional barriers:
• Public and private 
interests with good 
blended finance 
potential
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• Poor transport 
infrastructure 
Institutional barriers:**
• Price differentials and 
fluctuations
• Little control of pricing 
by farmers
• High potential 
for private sector 
investing










• German Federal 






• Poor availability of 
farmer-targeted 
financial services, 
including loan, credit, 
savings, and warehouse 
receipts
• Blended finance, 
using public funds 









• Enable on-farm 
investments 





** based on literature 
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